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Description 

FIELD OF THE INVENTION 

[0001 ] The present invention refers to a method of as- 
sociating a dimensional representation with a structure 
in a CAD system, in particular with a structure of a tech- 
nical drawing in a CAD system with a two-dimensional 
representation. The present invention additionally refers 
to a CAD system used for associating a dimensional 
representation with a structure, in particular with a struc- 
ture of a technical drawing in a two-dimensional repre- 
sentation. 

DESCRIPTION OF THE PRIOR ART 

[0002] When technical drawings are produced, it is 
necessary to provide them with dimensional represen- 
tations so that the object shown in the technical drawing 
can be manufactured in a subsequent production proc- 
ess. 

[0003] In Fig. 8, a technical drawing 800 is shown. 
This technical drawing shows a sheet-metal component 
which is to be produced from a metal sheet The sheet- 
metal component to be produced has a plurality of round 
through holes 802 with different diameters as well as a 
plurality of incisions 803, 804 and 805, which are ar- 
ranged on the edge of said sheet-metal component and 
which have different structures. Furthermore, said tech- 
nical drawing 800 shows a projection 806. 
[0004] For an accurate production of this sheet-metal 
component, it is necessary to specify the dimensions of 
said component in the technical drawing. Only as an ex- 
ample of such a dimensional representation, the dimen- 
sional representations of the recess 805 and of the pro- 
jection 806 are shown in the technical drawing 800. The 
dimensions of the other structures have been omitted 
for the sake of clarity of the representation. 
[0005] The recess 805 is provided with a plurality of 
dimensional representation elements, which are neces- 
sary for accurately defining the shape and the size of 
said recess 805. 

[0006] For each structure of the technical drawing 
800, it will be necessary to successively include the re- 
spective dimensional representation elements in the 
technical drawing. In the case of recess 805, this means 
that the dimensional representation elements 807a, 
807b and 807c; 808a, 808b and 808c; 810; and 812a 
and 812b must be included successively. 
[0007] This course of action entails a substantial dis- 
advantage. The recess 805 in the technical drawing 
800, for example, represents a structure which appears 
in a plurality of technical drawings of different sheet-met- 
al components. Hence, it will be necessary to include 
the individual dimensional representation elements 
807a to 812b in the manner described hereinbefore in 
each new technical drawing. This will result in an essen- 
tial expenditure of work when the technical drawing is 



produced. 

[0008] CAD systems with a two-dimensional repre- 
sentation of a technical drawing and a corresponding 
method for designing structures of a technical drawing 
5 making use of reference structures are known from the 
following two documents: 

Computer-Aided Design, vol.23, no.5, June 1 991 , pages 
385-391 , Roller a An approach to computer-aided para- 
metric design" and Computer- Aided Design, vol. 25, no. 
10 1, January 1993, pages 29-38, Duan etal:"FSMT: a fea- 
ture solid-modelling tool for feature-based design and 
manufacture". 

[0009] From the document, domputer-Aided Design, 
vol.14, no.4, July 1 982, pages 209-214, R. Light and D. 

is Gossard: "Modification of geometric models through 
variational geometry", the following is known: 
A CAD system with a two-dimensional respresentation 
of a technical drawing and a corresponding method for 
designing a structure of a technical drawing wherein the 

20 user can select engineering dimensions from a menu 
and assign them to the structure; the structure and the 
engineering dimensions are displayed. 
[0010] From the document, Computers in Industry, 
vol.12, no.3, July 1989, D. Roller: "Design by Features: 

25 An Approach to High Level Shape Manipulations" , a 
CAD system with a two-dimensional representation of 
a technical drawing and a corresponding method for de- 
signing a structure of a technical drawing is known; the 
system and the corresponding method make use of ref- 

30 erence structures in a database. 

[0011] From EP-A-0346517, a CAD system with a 
two-dimensional representation of a technical drawing 
and a corresponding method for designing a structure 
of a technical drawing is known wherein dimensional 

35 representation elements are displayed together with 
said structure. 

SUMMARY OF THE INVENTION 

40 [0012] Taking this prior art as a basis, it is the object 
of the present invention to provide a method on the basis 
of which it will be less difficult to provide structures of a 
technical drawing with dimensional representations, es- 
pecially if the structures in question are frequently re- 

45 curring structures, whereby the time required for making 
a technical drawing will be reduced substantially. 
[001 3] This object is solved by a method according to 
claim 1 . 

[0014] The present invention provides a method of as- 
so sociating a dimensional representation, said represen- 
tation comprising dimensional representation elements, 
with a structure in a CAD system, in particular with a 
structure of a technical drawing in a CAD system with a 
two-dimensional representation, comprising the follow- 
55. ing steps: 

1 . selecting from a database: 
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a) a reference structure having a topology de- 
fined by number, nature and sequence of refer- 
ence structure elements, and 

b) associated dimensional representation ele- 
ments; 5 

2. associating said reference structure with the 
structure; 

3. determining whether the topology of said struc- 
ture corresponds to the topology of said reference 10 
structure; 

4. if this is the case, transferring the dimensional 
representation elements of said reference structure 
to said structure; and 

5. displaying said dimensional representation ele- is 
ments together with said structure. 

[0015] It is the object of the present invention to pro- 
vide a CAD system by means of which it will be less 
difficult to provide structures of a technical drawing with 20 
dimensional representations, especially if the structures 
in question are frequently recurring structures, whereby 
the time required for making a technical drawing will be 
reduced. 

[001 6] This object is solved by a CAD system accord- 25 
ing to claim 8. 

[001 7] The present invention provides a CAD system 
used for associating a dimensional representation, said 
representation comprising dimensional representation 
elements, with a structure, in particular with a structure^ 30 
of a technical drawing in a two-dimensional representa- 
tion, comprising: 

a database having stored therein at least one refer- 
ence structure having a topology defined by 35 
number, nature and sequence of reference struc- 
ture elements, and associated dimensional repre- 
sentation elements; 

means for selecting said reference structure from 
said database; - 
means for associating said reference structure with 
the structure; 

means for determining whether the topology of said 
structure corresponds to the topology of said refer- 
ence structure; 45 
means for transferring the dimensional representa- 
tion elements of said reference structure to said 
structure if the determination means determines 
that the topologies correspond; and 
means for displaying said dimensional representa- so 
tion elements together with said structure. 

[001 8] Preferred further developments of the present 
invention are defined in the subclaims. 

55 

BRIEF DESCRIPTION OF THE DRAWINGS 

[001 9] In the following, preferred embodiments of the 



present invention will be described in detail on the basis 
of the drawings enclosed, in which: 

Fig. 1 shows a reference structure with an associat- 
ed dimensional representation and a struc- 
ture having the same topology; 

Fig. 2 shows the structure of Fig. 1 to which the di- 
mensional representation has been trans- 
ferred; 

Fig. 3 shows a first embodiment for the transfer of a 
dimensional representation of a reference 
structure to a structure in a technical drawing 
in a CAD system with two-dimensional repre- 
sentation; 

Fig. 4 shows the structure of the technical drawing 
of Fig. 3 which is to be provided with a dimen- 
sional representation; 

Fig. 5 shows the reference structure with an associ- 
ated dimensional representation and the 
structure of the technical drawing of Fig. 3 and 
4; 

Fig. 6 shows an additional embodiment for the 
transfer of a dimensional representation from 
a reference structure to a structure in a tech- 
nical drawing; 

Fig. 7. shows a flowchart representing the transfer of 
the dimensional representation from the ref- 
erence structure to the structure; 

Fig. 8 shows a representation of a technical drawing 
with associated dimensional representations. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0020] The terms used in the description will be de- 
scribed in detail hereinbelow on the basis of Fig. 1 and 2. 
[0021] Fig. 1a shows a so-called reference structure 
100 with an associated dimensional representation. In 
this example, the reference structure 1 00 is composed 
of four reference structure elements 102a, 102b, 102c 
and 102d. The reference structure elements 102a... 
1 02d have their respective end points connected to the 
end points of neighbouring reference structure ele- 
ments. 

[0022] The reference structure elements 1 02a. .. 1 02d 
form the topology of the reference structure 1 00. The 
term topology describes in this connection the number, 
nature and sequence of the structure elements of a 
structure. 

[0023] Reference is made to the fact that the dimen- 
sions of the individual reference structure elements are 
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not a constituent part of the topology. 
[0024] Fig. 1 a shows the reference structure 1 00 with 
the associated dimensional representation. In this ex- 
ample, said dimensional representation comprises two 
dimensional representation elements 104a and 104b. 
The dimensional representation element 104a is asso- 
ciated with the reference structure element 102a, and 
the dimensional representation element 104b is associ- 
ated with the reference structure element 102d. 
[0025] In Fig. 1b, a structure 200 is shown, which is 
to be provided with a dimensional representation of the 
type determined by the reference structure 100. 
[0026] The structure 200 comprises four structure el-, 
ements 202a, 202b, 202c and 202d, which have their 
respective end points connected to the end points of 
neighbouring structure elements. 
[0027] The topology of the structure in Fig. 1b corre- 
sponds to the topology of the reference structure 1 00 of 
Fig. 1a. As has already been described, the topology is 
defined by the number, nature and sequence of a struc- 
ture. 

[0028] The reference structure in Fig. 1 a comprises 
four reference structure elements 102a...102d, which 
are all of the same nature, viz. straight lines. Also the 
structure 200 comprises four structure elements 200a... 
200d, which, too, are all of the same nature, viz. straight 
lines. The sequence of the individual structure elements 
in Fig. 1a and Fig. 1b, respectively, is also identical. It 
follows that the topologies of the reference structure of 
Fig. 1a and of ; the structure of Fig. 1b are identical. 
[0029] The method according to the present invention 
selects, in a first step, the reference structure 1 00 and 
the dimensional representation 104a, 104b associated 
therewith from a database. Subsequently, this reference 
structure 1 00 is associated with the structure 200 and it 
is determined whether thetopology of said structure 200 
corresponds to the topology of said reference structure 
1 00, as has already been described hereinbefore. If the 
topologies correspond, the dimensional representation 
1 04a, 1 04b of the reference structure 100 will be trans- 
ferred to said structure 200. 

[0030] The resultant structure 200 plus dimensional 
representation is shown in Fig. 2. The structure ele- 
ments 202a and 202d have associated therewith the 
corresponding dimensional representation elements 
104a and 104b. 

[0031] In the following, the method according to the 
present invention and the CAD system according to the 
present invention will be described more precisely on 
the basis of Fig. 3 to 7. 

[0032] In said figures, like reference numerals have 
been used throughout to designate identical elements. 
[0033] Fig. 3 shows a detail 300 of the CAD system 
according to the present invention. This CAD system 
comprises a database (not shown) having stored therein 
at least one reference structure with an associated di- 
mensional representation. 

[0034] A selection means 302 is provided for selecting 



the reference structure from the database. This selec- 
tion means comprises a plurality of selection fields 
302a.... 302L Said selection fields are used for display- 
ing the respective file names under which the reference 

s structures in question are filed in the database. The se- 
lection of a reference structure from the database is car- 
ried out by selecting a selection field. 
[0035] In the embodiment shown in Fig. 3, the selec- 
tion fields 302a ...302c are occupied and the residual 

10 selection fields are empty. This means that only three 
reference structures are stored in the database. In the 
embodiment shown in Fig. 3, the first selection field, 
which is called "bend", has been selected. 
[0036] The CAD system according to the present in- 

is vention additionally comprises means for associating 
the reference structure with the structure in question. 
These means comprise e.g. a mouse with the aid of 
which a cursor can be moved on the screen of the CAD 
system. The reference structure can be associated with 

20 the structure in question withjhe aid of this cursor. 
[0037] The CAD system additionally comprises a cen- 
tral processing unit (not shown) which determines 
whether the topology of the relevant structure corre- 
sponds with the topology of the reference structure. This 

25 central processing unit will transfer the dimensional rep- 
resentation of the reference structure to the structure in 
question if it determines that the topologies correspond 
to each other. 

[0038] In the embodiment shown in Fig. 3, the CAD 
30 system according to the present invention comprises a 
main window 304 in which the technical drawing 306 is 
shown. 

[0039] The technical drawing 306 shown in Fig. 3 
serves to produce a sheet-metal component from a met- 

35 al sheet. The technical drawing shows a plurality of 
through holes 308, a plurality of different recesses 31 0, 
312, 314 and 316 as well as a projection 318. 
[0040] In addition to the main window 304, the CAD 
system according to the present invention also shows a 

40 preview window 320 which displays the reference struc- 
ture 322 and the dimensional representation associated 
therewith selected from said database. 
[0041] In the present embodiment, the reference 
structure 322 shown in said preview window 320 is to 

45 be associated with structure 31 4 of the technical draw- 
ing 306. 

[0042] In the following, it will be explained in detail, on 
the basis of Fig. 4 and 5, how the dimensional represen- 
tation of the reference structure is associated with said 
so structure. 

[0043] In Fig. 4, structure 31 4 is shown separately for 
the sake of clarity. 

[0044] In Fig. 5a, said structure 31 4 is represented by 
the individual structure elements E 1t Eg, ... Eg. Each 
55 structure element has associated therewith two end 
points PE 11( PE 12 , ... PE 91 , PE92 in the present embod- 
iment. The structure element E 1 has associated there- 
with the end points PE^ and PE 12 . 



4 



EP 736 844 



Page 5 of 16 



7 

[0045] The reference structure 322, which is selected 
making use of the selection means 302, is shown in Rg. 
5b together with the dimensional representation asso- 
ciated therewith. Said reference structure 322 compris- 
es a plurality of reference structure elements R-, ... R g , 
and also each of said reference structure elements has 
two end points RE 11f RE 12 , ... RE 91 , RE^. The refer- 
ence structure element includes the end points RE^ 
and RE 21 . 

[0046] Furthermore, said reference structure 322 has 
associated therewith a dimensional representation 
which consists of the dimensional representation ele- 
ments D 1t ..D 4 . The respective dimensional representa- 
tion elements D V ..D 4 are each composed of a plurality 
of individual elements. 

[0047] In the embodiment shown in Fig. 3, the dimen- 
sional representation elements are additionally provid- 
ed with dimensioning data. 

[0048] The association of the selected reference 
structure 322 with said structure 314 essentially, takes 
place in two steps. 

[0049] In a first step, a reference point R ref is defined 
on said reference structure 322, more precisely on a ref- 
erence structure element R v 
[0050] In a further step, a structure point E ref is de- 
fined on said structure 31 4, more precisely on the struc- 
ture element E t . The position of the reference point R ref 
and the position of the structure point E ref essentially 
correspond with respect to the topologies of said refer- 
ence structure 322 and of said structure 314. 
[0051] After having associated the reference struc- 
ture 322 with said structure 31 4, the number, the nature 
and the sequence of the structure elements E^.Eg of 
said structure 314 is determined. Following this, the 
number, the nature and the sequence of the reference 
structure elements R^.Rg of said reference structure 
322 is determined. 

[0052] In the next step, it is found out whether the 
number, the nature and the sequence of the structure 
elements E V ..E 9 of said structure 314 correspond to 
those of the reference structure elements R 1 ...R 9 of said 
reference structure 322. If this is the case, it is deter- 
mined that the topology of said structure 314 and the 
topology of said reference structure 322 correspond. 
[0053] The above described determination of the cor- 
respondence of the topologies of said structure 31 4 and 
of said reference structure 322 is carried out in a first 
step by determining a first structure element E v This 
first structure element is determined on the basis of 
the structure point E ref which has already been defined. 
Subsequently, it is determined whether the first structure 
element E., corresponds to a first reference structure el- 
ement R 1 . This first reference structure element R 1 is 
defined by the reference point R ref which has already 
been determined. Following this, a determination of a 
subsequent structure element, e.g. the structure ele- 
ment E 2 , and of a subsequent reference structure ele- 
ment, e.g. the reference structure element R 2 , is first 
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carried out for all the additional structure elements of 
said structure 314, and, afterwards, it is determined 
whether said subsequent structure element corre- 
sponds to said subsequent reference structure element. 

5 [0054] When these examinations have been finished, 
it can be determined, on the basis of the number, nature 
and sequence of the structure elements of said structure 
314 and on the basis of the number, nature and se- 
quence of the reference structure elements of said ref- 

10 erence structure 322, whether the topologies of said 
structure 314 and of said reference structure 322 corre- 
spond. 

[0055] When it has been determined that the topolo- 
gies of said structures 314 and 322 correspond, the 

is transfer of the dimensional representation from the ref- 
erence structure 322 to said structure 314 begins. 
[0056] It is now determined with regard to all refer- 
ence structure elements R 1 to Rg whether a reference 
structure element is provided with a dimensional repre- 

20 sentation. 

[0057] In the case of the reference structure shown in 
Fig. 5b, the dimensional representation element D 1 is 
connected to the end points RE^ of the reference struc- 
ture element R 1 and to the end point RE 92 of the refer- 

25 ence structure element Rg, the dimensional representa- 
tion element D 2 is associated with the reference struc- 
ture element R 5 , the dimensional representation ele- 
ment D 3 is associated with the reference structure ele- 
ment R a , and the dimensional representation element 

30 D 4 is associated with the reference structure element 
R 3 . All the other reference structure elements do not 
have associated therewith any dimensional representa- 
tions. 

[0058] In ail the cases where dimensional represen- 
ts tation elements exist, said dimensional representation 
elements are transferred to the structure elements of the 
structure 314 which correspond with respect to the to- 
pology. It follows that the dimensional representation el- 
ement D-i lies between the end point PE^ of the struc- 
40 ture element E., and the end point PEg 2 of the structure 
element E 9 ; the dimensional representation element D 2 
is associated with the structure element E 5 , the dimen- 
sional representation element D 3 is associated with the 
structure element E 8 , and the dimensional representa- 
45 tion element D 4 is associated with the structure element 
E 3 . The resultant dimensional representation of struc- 
ture 314 is shown in Fig. 3. 

[0059] It has already been pointed out hereinbefore 
that the dimensional representation of the reference 

so structure may be provided with dimensioning data in ad- 
dition to the individual dimensional representation ele- 
ments. The reference structure 322 selected in Fig. 3 is. 
provided with such dimensioning data. The dimension- 
ing data values shown in Fig. 3 in connection with 322 

55 differ from those shown in connection with structure 31 4. 
When dimensioning data values exist in the reference 
structure, an extra adaptation of these dimensioning val- 
ues to the actual dimensions of said structure 31 4 is car- 
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ried out in addition to the transfer of the dimensional rep- 
resentation from the reference structure to said struc- 
ture 314. 

[0060] In addition to the reading of reference struc- 
tures from the database, the method according to the 
present invention also permits the definition of further 
reference structures. For this purpose, the structure 
which will be stored as a reference structure in the da- 
tabase later on is produced in a first step. Following this, 
said reference structure is provided with the desired di- 
mensional representation and said reference structure 
as well as the dimensional representation associated 
therewith are stored in the database. 
[0061] As soon as this newly prepared reference 
structure has been stored in the database, it can be 
used, in the manner described hereinbefore, for the pur- 
pose of transfer to a structure in an technical drawing. 
[0062] As has already been described hereinbefore, 
possible dimensioning data values of the newly pre- 
pared reference structure, which have been stored to- 
gether with said reference structure, will not be detri- 
mental with regard to an application to structures having 
different dimensions, since an adaptation of the dimen- 
sioning data values to the actual dimensions of the 
structure in question is carried out in accordance with 
the present invention. 

[0063] Fig. 6 shows a further example where a dimen- 
sional representation is associated with a structure. 
[0064] Elements in Fig. 6 which correspond to those 
in Fig. 3 have been provided with identical reference nu- 
merals and a renewed description is dispensed with. 
[0065] In Fig. 6, structure 312 of the technical drawing 
306 is to be provided with a dimensional representation. 
The selection field 302c, which is called "fixture", has in 
this case been selected from the selection means 302 
for this purpose. The respective reference structure 324 
and the dimensional representation associated there- 
with appear in the preview window 320. 
[0066] The transfer of the dimensional representation 
from said reference structure 324 to said structure 312 
takes place in the manner which has already been de- 
scribed hereinbefore. 

[0067] The flowchart shown in Fig. 7 shows the se- 
quence of steps of the method according to the present 
invention. 

[0068] In a first step S700, a reference structure is se- 
lected from the database. In step S702, this reference 
structure is displayed in a preview window 320, the so- 
called graphics editor. 

[0069] In step S704, a reference structure element of 
the reference structure, which is displayed in said graph- 
ics editor, is selected. 

[0070] In step S706, an adequate end of a structure 
element of a structure in the technical drawing is select- 
ed. 

[0071] In step S708, the CAD system writes both the 
reference structure element as well as the structure el- 
ement into a list. 



[0072] In step S71 0, the CAD system investigates the 
other end points and scans for further elements at- 
tached thereto. 

[0073] In step S71 2, all these elements are written in- 
s to the same list which has been used in step S708. 
[0074] In step S714, it is examined whether respec- 
tive elements have associated therewith a dimensional 
representation, if this is the case, the dimensional rep- 
resentation is transferred to the structure in the technical 
10 drawing in step S716, and the routine continues with 
stepS718. 

[0075] If it has been discovered in step S71 4 that the 
respective elements do not have associated therewith 
any dimensional representation, the routine will contin- 
15 ue directly with step S71 8. In this step, it is determined 
whether an element which has not yet been processed 
exists in the list If this is the case, the routine will return 
to step S710. Otherwise, the routine will be terminated. 



Claims 

1 . A method of associating a dimensional representa- 
tion, said representation comprising dimensional 

25 representation elements (1 04a, 1 04b), with a struc- 
ture (200;314;312) in a CAD system, in particular 
with a structure of a technical drawing in a CAD sys- 
tem with a two-dimensional representation, com- 
prising the following steps: 

1 . selecting from a database: 

a) a reference structure (1 00;322;324) 
having a topology defined by number, na- 
ture and sequence of reference structure 
elements (102a, 102d), and 

b) associated dimensional representation 
elements (104a, 104b); 

2. associating said reference structure (100; 
322;324) with the structure (200;314;312); 

3. determining whether the topology of said 
structure (200;314;322) corresponds to the to- 
pology of said reference structure (100;322; 
324); 

4. if this is the case, transferring the dimension- 
al representation elements (1 04a, 1 04b) of said 
reference structure (1 00;322;324) to said struc- 
ture (200;314;3 12); and 

5. displaying said dimensional representation 
elements together with said structure. 

2. A method according to claim 1 , said method com- 
prising the following steps: 

- displaying the structure {314; 312) in a main 
window (302) prior to step 1 ; and 

- display ing the reference structure (322 ; 324) in 
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a preview window (320) subsequent to step 1 . 

3. A method according to claim 1 or 2, wherein step 2 
comprises the following steps: 

2.1. determining a reference point (Rref) on 
said reference structure (322); and 

2.2. determining a structure point (Eref) on said 
structure (314), the position of the reference 
point (Rref) and the position of the structure 
point (Eref) corresponding essentially with re- 
spect to the topologies of the reference struc- 
ture (322) and of the structure (314). 

4. A method according to claim 3, wherein step 3 com- 
prises the following steps: 

determining the number, nature and sequence 
of structure elements (E1 ...E9) of the structure 
(314); 

determining the number, nature and sequence 
of reference structure elements (R1 . ..R9) of the 
reference structure (322); and 
determining that the topology of said structure 
(314) corresponds to the topology of said ref- 
erence structure (322), if the number, nature 
and sequence of the structure elements (E1 ... 
E9) of said structure (314) and of the reference 
structure elements (R1... R9) of said reference 
structure (322) correspond. 

5. A method according to claim 4, wherein step 3 com- 
prises the following steps: 

3.1 . determining a first structure element (E1), 
which is part of the topology of said structure 
(314), on the basis of the structure point (Eref) ; 

3.2. determining whether said first structure el- 
ement (E1) corresponds to a first reference 
structure element (R1), said first reference 

. structure element (R1 ) being part of the topol- 
ogy of the reference structure (322) and being 
determined by the reference point (Rref); and 

3.3. for all additional elements of the structure: 

3.3.1 determining a subsequent structure 
element and a subsequent reference struc- 
ture element; and 

3.3.2 determining whether said subse- 
quent structure element and said subse- 
quent reference structure element corre- 
spond. 

6. A method according to one of the claims 1 to 5, com- 
prising the following steps carried out prior to step 1 : 

producing the reference structure; 

providing said reference structure with a dimen- 
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sional representation; and 
storing said reference structure and the asso- 
ciated dimensional representation in the data- 
base. 

7. A method according to one of the claims 1 to 6, com- 
p rising the following steps carried out subsequent 
to step 4: 

10 - adapting the dimensioning data attributes of the 
dimensional representation transferred to the 
structure to the actual dimensions of said struc- 
ture. 

15 8. A CAD system used for associating a dimensional 
representation, said representation comprising di- 
mensional representation elements (104a ,104b), 
with a structure (200;314;312), in particular with a 
structure of a technical drawing in a two-dimension - 
20 al representation, comprising: 

a database having stored therein at least one 
reference structure (100;322;324) having a to- 
pology defined by number, nature and se- 
25 quence of reference structure elements, and 

associated dimensional representation ele- 
ments; 

means (302) for selecting said reference struc- 
ture (100;322;324) from said database; 
30 - means for associating said reference structure 
(100;322;324) with the structure (200;314; 
312); 

means for determining whether the topology of 
said structure (200;314;322) corresponds to 
35 the topology of said reference structure (100; 

322;324); 

means for transferring the dimensional repre- 
sentation elements of said reference structure 
(1 00;322;;324) to said structure (200;31 4;31 2), 
40 if the determination means determines that the 

topologies correspond; and 
means for displaying said dimensional repre- 
sentation elements together with said struc- 
ture. 

45 

9. A CAD system according to claim 8, comprising 

a main window (302) in which said structure 
(314; 312) is displayed; and 
so - a preview window (320) in which said reference 
structure (322; 324) is displayed. 
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1. Verfahren zum Verknupfen einer dimensionalen 
Darstellung, wobei die Darstellung dimenstonale 
Darstellungselemente (104a, 104b) umfa(3t, mit ei- 
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ner Struktur (200; 31 4; 31 2) in einem CAD-System, 
insbesondere mit einer Struktur einer technischen 
Zeichnung in einem CAD-System mit einer zweidi- 
mensionalen Darstellung, mitfolgenden Schritten: 

5 

1 . Ausw&hlen aus einer Datenbank: 

a) eine Referenzstruktur (100; 322; 324) 
mit einer Topologie, die durch Zahl, Art und 
Reihenfolge der Referenzstrukturelemen- 10 
te (102a, 102d) festgelegt ist, und 

b) verknupfte dimensionale Darstellungs- 
elements (104a, 104b) ; 

2. Verkniipfen der Referenzstruktur (1 00; 322; « 
324) mit der Struktur (200; 314; 312); 

3. Bestimmen, ob die Topologie der Struktur 
(200; 314; 322) der Topologie der Referenz- 
struktur (1 00; 322; 324) entspricht; 20 

4. wenn dies der Fall ist, Obertragen der dimen- 
sionalen Darstellungselemente (104a, 104b) 
der Referenzstruktur (100; 322; 324) zu der 
Struktur (200; 314; 312); und 25 

5. Darstellen der dimensionalen Darstellungs- 
elemente mit der Struktur. 

2. Verfahren nach Anspruch 1 , mit folgenden Schrit- 30 
ten: 

Darstellen bzw. Anzeigen der Struktur (314; 
312) in einem Hauptfenster (302) vor Schritt 1 , 
und 35 
Darstellen bzw. Anzeigen der Referenzstruktur 
(322; 324) in einem Vorabfenster (320) im An- 
schluB an Schritt 1. 

3. Verfahren nach Anspruch 1 oder2, bei dem Schritt *o 
2 folgende Schritte umfaBt: 

2.1. Bestimmen eines Referenzpunkts (Rref) 
auf der Referenzstruktur (322); und 

2.2. Bestimmen eines Strukturpunkts (Eref) auf 
der Struktur (314), wobei die Position des Re- 
ferenzpunkts (Rref) und die Position des Struk- 
turpunkts (Eref) sich im wesentlichen in bezug 
auf die Topologien der Referenzstruktur (322) 
und der Struktur (314) entsprechen. 

4. Verfahren nach Anspruch 3, bei dem der Schritt 3 
folgende Schritte umfaBt: 

55 

Bestimmen der Zahl, Art und Reihenfolge der 
Strukturelemente (E1,... E9) der Struktur 
(314), 



- Bestimmen der Zahl, Art und Reihenfolge der 
Referenzstruktureiemente (R1, ... R9) der Re- 
ferenzstruktur (322), und 

- Bestimmen, daB die Topologie der Struktur 
(314) der Topologie der Referenzstruktur (322) 
entspricht, wenn die Zahl, Art und Reihenfolge 
der Strukturelemente (E1, ... E9) der Struktur 
(314) und der Referenzstruktureiemente 
(R1 , ... R9) der Referenzstruktur (322) sich ent- 
sprechen. 

5. Verfahren nach Anspruch 4, bei dem der Schritt 3 
folgende Schritte umfaBt: 

3.1. Bestimmen eines ersten Strukturelements 
(E1), das Teil der Topologie der Strukur (314) 
ist, auf der Grundlage des Strukturpunkts 
(Eref) ; 

3.2. Bestimmen, ob das erste Strukturelement 
(E1) einem ersten Referenzstrukturelement 
(R1 ) entspricht, wobei das erste Referenzstruk- 
turelement (R1) Teil der Topologie der Refe- 
renzstruktur (322) ist und durch den Referenz- 
punkt (Rref) bestimmt ist; und 

3 .3. fur alle zusatzlichen Elemente der Struktur: 

3.3.1 Bestimmen eines nachfolgenden 
Strukturelements und eines nachfolgen- 
den Referenzstrukturelements; und 

3.3.2 Bestimmen, ob das nachfolgende 
Strukturelement und das nachfolgende 
Referenzstrukturelement sich entspre- 
chen. 

6. Verfahren nach einem der Anspruche 1 bis 5, mit 
folgenden, vor Schritt 1 auszufuhrenden Schritten: 

Erzeugen der Referenzstruktur, 

- Versorgen der Referenzstruktur mit einer di- 
mensionalen Darstellung, und 

Speichem der Referenzstruktur und der ver- 
knupften dimensionalen Darstellung in der Da- 
tenbank. 



Anpassen der Dimensionierungsdatenmerk- 
male der dimensionalen Darstellung, die zu der 
Struktur Obertragen wird, an die tatsach lichen 
Dimensionen der Struktur. 

8. CAD-System zur Verknupf ung einer dimensionalen 
Darstellung, wobei die Darstellung dimensionale 



7. Verfahren nach einem der Anspruche 1 bis 6, mit 
folgenden, nach Schritt 4 auszufuhrenden Schrit- 
50 ten: 
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Darstellungselemente (104a, 104b) umfaftt, mit ei- 
ner Struktur (200; 31 4; 31 2), insbesondere mit einer 
Struktur einer technischen Zeichnung in einer zwei- 
dimensionalen Darstellung, wobei das CAD-Sy- 
stem aufweist: 

eine Datenbank, in der mindestens eine Refe- 
renzstruktur(100; 322;324)gespeichertist, die 
eine durch Zahl, Art und Reihenfoige der Refe- 
renzstrukturelemente festgelegte Topologie 
hat und mit dimensionalen Darstellungsele- 
menten verbunden ist t 

- Mittel (302) zum Auswahlen der Referenzstruk- 
tur (100; 322; 324) aus der Datenbank, 
Mittel zum Verknupfen der Referenzstruktur 
( 1 00; 322; 324) mit der Struktur (200; 31 4; 31 2) , 
Mittel zum Bestimmen, ob die Topologie der 
Struktur (200; 314; 322) der Topologie der Re- 
ferenzstruktur (100; 322; 324) entspricht, 
Mittel zum Obertragen der dimensionalen Dar- 
stellungselemente der Referenzstruktur (100; 
322; 324) zu der Struktur (200,; 31 4; 31 2) wenn 
die Bestimmungsmittel bestimmen, daft die To- 
pologfen sich entsprechen, und 

Mittel zum Darstellen der dimensionalen Dar- 
stellungselemente zusammen mit der Struktur. 

9. CAD-System nach Anspruch 8, welches aufweist: 

- ein Hauptfenster (302), in dem die Struktur 
(314; 312) dargestellt bzw. angezeigt ist, und 
ein Vorabfenster (320), in dem die Referenz- 
struktur (322; 324) dargestellt bzw. angezeigt 
ist. 



Revendlcatlons 

1 . Proc6d6 d'association d'une representation dimen- 
sionnelle, ladite representation comprenant des 
elements de representation dimensionnelle (104a, 
104b), a une structure (200 ; 314 ; 312) dans un 
systeme de CAO (Conception Assistee par Ordina- 
teur), en particulier a une structure d'un dessin tech- 
nique dans un systeme de CAO ayant une repre- 
sentation bidimenstonnelle, comprenant les Stapes 
suivantes : 

1 . selection a partir d'une base de donnees : 

a) d'une structure de reference (1 00 ; 322 ; 
324) ayant une topologie definie par le 
nombre, la nature et la sequence d'ele- 
ments de structure de reference (102a, 
102d), et 

b) d'el6ments de representation dimen- 
sionnelle associee (104a, 104b) ; 
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2. association de ladite structure de reference 
(100; 322; 324) a la structure (200; 314; 
312); 

3. determination si la topologie de ladite struc- 
ture (200 ; 314 ; 322) correspond a la topologie 
de ladite structure de reference (100 ; 322 ; 
324); 

4. si c"est le cas, transfert des Elements de re- 
presentation dimensionnelle (104a, 104b) de 
ladite structure de reference (100 ; 322 ; 324) 
vers ladite structure (200 ; 314 ; 31 2) ; et 

5. affichage desdits elements de representa- 
tion dimensionnelle en meme temps que ladite 
structure. 

Proc6d6 selon la revendication 1, ledit procSde 
comprenant les Stapes suivantes : 

affichage de la structure (314 ; 312) dans une 
fen&re principale (302) avant I'etape 1 ; et 
affichage de la structure de reference (322 ; 
324) dans unefenetre de p ^visualisation (320) 
a ta suite de retape 1 . 

Proc6d6 selon (a revendication 1 ou 2, dans lequel 
retape 2 comprend les Stapes suivantes : 

2.1. determination d'un point de reference 
(Rref) sur ladite structure de reference (322) ; 
et 

2.2. determination d'un point de structure (Eref) 
sur ladite structure (314), la position du point 
de reference (Rref) et la position du point de 
structure (Eref) correspondant sensiblement 
par rapport aux topologies de ta structure de 
reference (322) et de la structure (314). 

Proc6d6 selon la revendication 3, dans lequel reta- 
pe 3 comprend les e tapes suivantes : 

determination du nombre, de la nature et de la 
• sequence des elements de structure (E1, 
E9) de la structure (314) ; 
determination du nombre, de la nature et de la 
sequence des elements de structure de refe- 
rence (R1 , .... R9) de la structure de reference 
(322) ; et 

determination que la topologie de ladite struc- 
ture (314) correspond a la topologie de ladite 
structure de reference (322), si le nombre, la 
nature et la sequence des elements de struc- 
ture (E1 , .... E9) de ladite structure (314) et des 
elements de structure de reference (R1 , R9) 
de ladite structure de reference (322) corres- 
pondent. 

Precede selon la revendication 4, dans lequel reta- 
pe 3 comprend les etapes suivantes : 
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3.1. determination rfun premier element de 
structure (E1 ), qui est une partie de la topologie 
de ladite structure (314), sur la base du point 
de structure (Eref) ; 

3.2. determination si ledit premier element de 5 
structure (E1) correspond a un premier element 

de structure de reference (R1), ledit premier 
element de structure de reference (R1) etant 
une partie de la topologie de la structure de re- 
ference (322) et etant determine par le point de 10 
reference (Rref) ; et 

3.3. pour tous les elements additionnels de la 
structure : 

3.3.1 determination d'un 6l6ment de struc- 15 
ture suivant et d'un 6l6ment de structure de 
reference suivant ; et 

3.3.2 determination si ledit 6l6ment de 
structure suivant et ledit element de struc- 
ture de reference suivant correspondent. 20 

6. Proced6 selon Tune des revendications 1 a 5, com- 
prenant les etapes suivantes executees avant I'eta- 
pe 1 : 

25 

production de la structure de reference ; 
affectation rfune representation dimension nel- 
le a ladite structure de reference ; et 
stockage de ladite structure de reference et de 
la representation dimension nelle associee so 
dans la base de donn£es. 

7. Proc6d6 selon Tune des revendications 1 a 6, com- 
prenant les etapes suivantes executees a la suite 

de I'etape 4 : 35 

adaptation des attributs de donnees de dimen- 
sionnement de la representation dimension nel- 
le transferee vers la structure aux dimensions 
reelles de ladite structure. 40 

8. Systeme de CAO utilise pour associer une repre- 
sentation dimensionnelle, ladite representation 
comprenant des elements de representation di- 
mensionnelle (104a, 104b), a une structure (200 ; 45 
31 4 ; 31 2), en particulier a une structure cfun dessin 
technique dans une representation bidimensionnel- 

le, comprenant : 

une base de donnees ayant, stockee en son so 
sein, au moins une structure de reference 
(100 ; 322 ; 324) ayant une topologie definie 
par le nombre, la nature et la sequence d'eie- 
ments de structure de reference, et elements 
de representation dimension nelle associee ; 55 
des moyens (302) pour s6iectionner ladite 
structure de reference (1 00 ; 322 ; 324) a partir 
de ladite base de donnees ; 



- des moyens pour associer ladite structure de 
reference (100 ; 322 ; 324) a la structure (200 ; 
314; 312); 

des moyens pour determiner si ia topologie de 
ladite structure (200 ; 314 ; 322) correspond a 
la topologie de ladite structure de reference 
(100 ; 322; 324); 

des moyens pour transferer les elements de re- 
presentation dimensionnelle de ladite structure 
de reference (1 00 ; 322 ; 324) vers ladite struc- 
ture (200 ; 314 ; 312), si les moyens de deter- 
mination determinent que les topologies 
correspondent ; et 

des moyens pour afficher lesdits elements de 
representation dimensionnelle en meme temps 
que ladite structure. 

9. Systeme de CAO selon la revendication 8, 
comprenant : 

une fenetre principale (302) dans laquelle ladi- 
te structure (314 ; 312) est affichee ; et 
une fendtre de previsualisation (320) dans la- 
quelle ladite structure de reference (322 ; 324) 
est affichee. 
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